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‘Morinokagayaki’ is a large yellow dessert apple (Malus pumila Mill.) released by the National 
Agriculture and Food Research Organization Institute of Fruit Tree Science (NIFTS) in Japan. 
‘Morinokagayaki’ originated from a cross of ‘Tsugaru’ and ‘Gala’ was made in 1981 at Morioka, 
NIFTS. The tree was initially selected in 1993 on the basis of its good fruit quality and was tested as 
selection Morioka-63 in 17 locations throughout 13 prefectures under the 5th Apple Selection 
National Trial initiated in 2002. It was released as ‘Morinokagayaki’ in 2010, and registered as No. 
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20709 under The Plant Variety and Seedling Act of Japan in 2011.
The fruit of ‘Morinokagayaki’ ripens in mid to late October at Morioka, NIFTS. The shape is 
globose and the mean fruit weight is 382 g, 46 g larger than ‘Fuji’ in the National Trial. The fruit has 
a light greenish-yellow surface color at harvest time with a dull pink blush on the side exposed to 
intense sunlight. The flesh has a medium, moderately firm texture, similar to that of ‘Fuji’, and is 
moderately juicy. The soluble solids concentaration and titratable acidity averaged around 14.0% and 
0.29 g/100 ml, respectively in the National Trial, both being significantly lower than in ‘Fuji’. The 
sugar-acid ratio averaged 49.8 in the National Trial; it was significantly higher than in ‘Fuji’, 
suggesting that ‘Morinokagayaki’ had a sweet taste.
The tree is medium in vigor, spreading in shape, and medium to high in productivity. It blooms 1 
day earlier than ‘Fuji’. ‘Morinokagayaki’ is cross-compatible with major commercial cultivars such 
as ‘Fuji’ and ‘Tsugaru’, since the S-genotype is S5S7. ‘Morinokagayaki’ is more resistant to 
Alternaria leaf spot than ‘Fuji’, and is susceptible to Scab, similar to ‘Fuji’ and ‘Tsugaru’.





























交雑は 1981 年に行い，1982 年に播種して実生苗を養
成し，1983 年 4 月に個体番号 4-2432 を付けて列間 1	m，
樹間 1	m の 2 列植え，2列毎に列間隔 4	m とする栽植
距離で選抜圃場に定植した．1988 年に初結実し，食味
の良い個体であることから注目して調査を継続し，1993
年に一次選抜した．2002 年から「リンゴ盛岡 63 号」の
系統名を付けてリンゴ第 5回系統適応性検定試験に追
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Table 1.  Characteristics of 'Morinokagayaki' compared with those of  'Jonagold', and 'Fuji' at NIFTS, Morioka 
(2004 － 2008) z.











Morinokagayaki Spreading Medium Medium 〜Many Medium Apr 8 a
y May 13 August  18 a
Jonagold Intermediate Medium Many Medium 〜Many
Apr 10 
ab May 14 July 22 c
Fuji Spreading Vigorous Medium Medium 〜Many Apr 12 b May 14 August  11 b
Significancex * NS
z  Two plants with JM1 rootstock was grown and evaluated for  'Morinokagayaki', one plant with JM7 rootstock was 
grown and evaluated for  'Jonagold' and 'Fuji' in 2004–2008. Tree age was 7 years old in 'Morinokagayaki' , 11 
years old in 'Jonagold' and 'Fuji' in 2004.
y Mean separation using LSD at P ≦ 0.05.
x NS and *: Non-significant and significant, respectively, at P ≦ 0.05, in two-way analysis of variance.
Table 1. Continued. 
Cultivar Date of harvest Preharvest drop
z Productivityy







Morinokagayaki Oct 21 a Absent~Medium Medium~High 374 av Oblong Medium~Good
Jonagold Oct 28 b Absent~Few High 327 b Globose Good
Fuji Nov 16 c Absent~Few Medium~High 302 b Globose Medium
Significanceu **  **
z  Classified into three classes: Absent 〜 Few (standard cultivars: Fuji and Sansa); Medium (standard 
cultivars: Tsugaru and Golden Delicious); Many (standard cultivars: Starking Delicious and 
Sekaiichi).
y  Classified into three classes: Low (standard cultivars: American Summer Pearmain and Akane); 
Medium (standard cultivars: Tsugaru and Fuji); High (standard cultivars: Mutsu and Jonagold)
x  Classified into nine classes: Flat–globose (Oblate); Short–globose-conical; Globose; Globose-
distorted; Conical; Long–conical; Ellipsoid; Oblong; Oblong-waisted.
w  Classified into three classes based on uniformity of fruit size and fruit shape: Poor; Medium; Good.
v  Mean separation using LSD at P ≦ 0.05.











よりもやや少ない傾向であった．発芽日は 4月 8 日で
あり，‘ふじ’より 4日有意に早かった．‘ジョナゴー
ルド’より 2日早かったが，その差は有意ではなかった．





























Morinokagayaki 15.4 Medium Moderately high 15.0 0.24 aw Sweet (63.2 a)
Jonagold 15.3 Medium Moderately high〜High 14.1 0.51 c Acid (29.0 c)
Fuji 15.7 Medium High 13.9 0.36 b Sweet (38.6 b)
Significancev NS NS ** *u
z  Classified into three classes: Poor (standard cultivar: Ralls Janet); Medium (standard cultivar: Tsugaru); Good 
(standard cultivar: Hokuto).
y  Classified into three classes: Low (standard cultivar: Indo); Medium (standard cultivar: Sekaiichi; High (standard 
cultivar: Fuji, Hokuto).
x  Classified into four classes: Sweet (standard cultivars: Tsugaru and Starking Delicious); Medium (standard 
cultivar: Sansa); Acid (standard cultivar: Jonagold); Extremely acid (standard cultivar: Jonathan). Surar-acid 
ratio = SSC / TA, where SSC and TA represent soluble solids concentration (%) and titratable acidity (g/100ml), 
respectively.
w  Mean separation using LSD at  P ≦  0.05.
v  NS and ** Non-significant and significant, respectively, at  P ≦  0.01, in two-way analysis of variance.
u  For sugar-acid ratio, * represents significant difference at  P ≦  0.05 by non-parametric multiple comparison test 
according to Steel-Dwass (Sugar-acid ratios with different letters are significantly different).
Table 1. Continued. 
Cultivar Skin color Color value by JHSCz
Area and 






Light greenish yellow 
with dull pink blush 
on exposed side
2511 Few at stem cavity Strong Absent~Few Absent~Few
Jonagold Solid deep red 0408 Absent Strong Absent~Few Absent~Few
Fuji Red, stripe 0415 Absent Absent Many Absent~Few
Significance
z  JHSC : Japanese Horticultural Plant Standard Color Chart.
y  Amount of russet was classified into four classes: Absent; Few; Medium; Many.
x  Classified into four classes: Absent (standard cultivar: Fuji); Weak (standard cultivar: Jonathan); Medium (standard 
cultivar: Sensyu); Strong (standard cultivar: Jonagold).
w  Classified into three classes: Absent~Few (standard cultivar: Tsugaru); Medium; Many (standard cultivar: Fuji).
v  Classified into three classes: Absent~Few (standard cultivars: Tsugaru and Fuji); Medium (standard cultivar: 

































った．酸度は平均 0.24	 g/100	ml であり，‘ジョナゴー










10 〜 14 日，冷蔵で 60 〜 80 日と評価され，‘ジョナゴ
ールド’より長いが，‘ふじ’より短かった (Table	 2)．
各品種の貯蔵性について，室温での貯蔵期間を 0 〜 9
の 10 段階（0:	＜ 3 日 ;	1:	3 ≦	＜ 6 日 ;	2:	6 ≦	＜ 9 日 ;	3:	
9 ≦	＜ 12 日 ;	 4:	 12 ≦	＜ 15 日 ;	 5:	 15 ≦	＜ 18 日 ;	 6:	
18 ≦	＜ 21 日 ;	7:	21 ≦	＜ 24 日 ;	8:	24 ≦	＜ 27 日 ;	9:	27
日≦），冷蔵での貯蔵期間を 0 〜 8 の 9 段階（0:	＜ 15
日 ;	1:	15 ≦	＜ 30 日 ;	2:	30 ≦	＜ 45 日 ;	3:	45 ≦	＜ 60 日
;	4:	60 ≦	＜ 75 日 ;	5:	75 ≦	＜ 90 日 ;	6:	90 ≦	＜ 120 日 ;	










Table 2.  Storage quality characteristics of 'Morinokagayaki'  fruit compared with those of  'Jonagold' and 
'Fuji' at NIFTS, Morioka (2009–2012).
Cultivar Ambient conditions (20℃ )
z Cold conditions (1 〜 4℃ )y
Shelf life (days) Mean score Duration of  storage (days) Mean score
Morinokagayaki 10 〜 14 4.0 b 60 〜 80 4.8 b
Jonagold 5 〜 7 1.5 a 40 〜 50 2.0 a
Fuji 20 〜 30 7.0 c 120 〜 150 7.8 c 
Significancex * *
z  Mean score of each cultivar was defined according to a 0–9 scale where: 0: ≪ 3 days; 1: 3 ≦ ≪ 6 days; 2: 6 ≦ 
≪ 9 days; 3: 9 ≦ ≪ 12 days; 4: 12 ≦ ≪ 15 days; 5: 15 ≦ ≪ 18 days; 6: 18 ≦ ≪ 21 days; 7: 21 ≦ ≪ 24 days; 8: 
24 ≦ ≪ 27 days; 9: 27 days ≦ .
y  Mean score of each cultivar was defined according to a 0–8 scale where: 0: ≪ 15 days; 1: 15 ≦ ≪ 30 days; 2: 
30 ≦ ≪ 45 days; 3: 45 ≦ ≪ 60 days; 4: 60 ≦ ≪ 75 days; 5: 75 ≦ ≪ 90 days; 6: 90 ≦ ≪ 120 days; 7: 120 ≦ 
≪ 150 days; 8: 150 days ≦ .
x  * Significant difference at P ≦ 0.05 by non-parametric multiple comparison test according to Steel-Dwass. 































































全国 18 場所において 2006 年〜 2008 年に評価された





Disease severity y 
(Number of plants 
incected)
Resistance level to 
Scab
Morinokagayaki 3 4(2), 3(1) Susceptible
Tsugaru 3 3(3) Susceptible
Fuji 3 4(2), 3(1) Susceptible
Sansa 3  3(1), M(2) Moderately resistant
z  The plants were with JM7 rootstock, and were grown and evaluated for Scab 
resistance in 2005.
y  Desease severity was classified according to McHardy (1996) as follows: 4, 
extensive sporulating lesions; 3, restricted sparcely sporulating lesions; M, a 
mixture of necrotic, non-sporulating lesions and sparsely sporulating lesions; 2, 
chlorotic or necrotic lesions with no sporulation; 1, minute pin-point pits with no 
sporulation; 0, no macroscopic evidence of infection.
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Table 4. Cross compatibility of 'Morinokagayaki' (2007).
♀(S genotype z) ♂(S genotype z) No. of flowers pollinated Fruit set (%)









































(S5 S7) 20 5 0 Incompatible
z  Cited from Matsumoto (2008).
Table 5.  Institutes and their location where the National Trial of 'Morinokagayaki' was carried out, year of 
grafting, grafting methods, and rootstocks  in the trial.
Institutionz 
(Location) Year of grafting Grafting method
Rootstock
(Interstock)
Number of tree 
replications
Hokkaido(Sapporo) 2002 Veneer-grafting JM7 1
Hokkaido(Naganuma) 2002 Veneer-grafting JM7 3
Aomori 2002 Veneer-grafting M. 26E 3
NIFTS(Morioka) 1996 Veneer-grafting JM1 1~2
Iwate(Kitakami) 2002 Veneer-grafting M. 26 3
Miyagi 2002 Veneer-grafting M. 9Nagano 4
Akita(Yokote) 2002 Veneer-grafting M. 26 3
Akita(Kazuno) 2002 Top-grafting (Santaro) -
Yamagata 2002 Top-grafting (Fuji) -
Fukushima(Fukushima) 2002 Veneer-grafting JM7 2
Fukushima(Aizubange) 2002 Veneer-grafting JM7 3
Ibaraki 2002 Veneer-grafting JM7 2
Tochigi 2002 Top-grafting (Fuji) -
Gunma 2002 Veneer-grafting M. 26 2
Nagano(Suzaka) 2002 Veneer-grafting JM7 3
Nagano(Takamori) 2002 Veneer-grafting M. 9Nagano 3
Toyama 2002 Top-grafting (Fuji) -
Ishikawa(Kanazawa) 2002 Veneer-grafting JM7 2
Ishikawa(Noto) 2002 Veneer-grafting M. 26 1












Table 6. Characteristics of 'Morinokagayaki' in the National Trial (2006 － 2008) z.




Date of full 
bloom
Hokkaido 
(Sapporo) Spreading Medium Medium Medium Apr 15 May 19
Hokkaido 
(Naganuma) －
y Medium － － Apr 24 May 26
Aomori Moderately spreading
Moderately 
vigorous － － Apr 8 May 14
Iwate 
(Morioka) Spreading Medium Medium 〜 Many Medium Apr 6 May 12
Iwate 
(Kitakami)
－ － Medium Medium Apr 1 May 9
Miyagi Spreading Medium Intermediate between 
medium and few
Intermediate between 
medium and many Mar 28 May 6
Akita 
(Yokote) Spreading Medium Medium Medium Apr 5 May 9
Akita 
(Kazuno)





Medium Medium 〜 Many Apr 1 May 6
Fukushima 






Medium Medium Mar 26 May 6
Ibaraki Intermediate
〜 Spreading Medium Medium － Mar 25 Apr 28
Tochigi Moderately spreading Medium Medium 〜 Many Few Mar 20 Apr 26




spreading Medium Medium Medium Mar 27 May 4
Toyama Intermediate Medium Medium Medium Mar 19 Apr 27
Ishikawa 
(Kanazawa)
Spreading Moderately vigorous Medium Medium Mar 24 Apr 30
Ishikawa 
(Noto) Intermediate Medium Few Few Mar 27 May 5
Average or  
[Median] [Spreading] [Medium] [Medium] [Medium] Mar 31 May 7
z  See Table 1 for trait evaluation




Location Date of harvest Preharvest dropz Productivity
Mean fruit 
weight (g)
Fruit shape Uniformity of fruit
Hokkaido 
(Sapporo) Oct 22 Few High 323  Oblong Medium
Hokkaido 
(Naganuma) Oct	24 Medium Medium 225 Globose Medium~Good
Aomori Oct 14 Absent 〜 Few High 445	  Oblong Poor~Medium
Iwate 
(Morioka) Oct 22 Few High 377  Oblong Medium~Good
Iwate 
(Kitakami)
Oct	21 Absent 〜 Few Medium 395 Globose Medium~Good
Miyagi Oct 8 Few － y 389  Oblong Medium~Good
Akita 
(Yokote) Oct 9 Absent 〜 Few － 372 Globose Medium
Akita 
(Kazuno)
Oct 16 Absent Medium 438 Ellipsoidal, or  Globose Poor
Yamagata Oct 14 Absent 〜 Few － 388 Globose Medium~Good
Fukushima 




(Aizubange) Sep 30 Absent 〜 Few Medium 358  Oblong Medium~Good
Ibaraki Sep 30 Absent 〜 Medium － 369	 Oblong, or Globose Medium~Good
Tochigi Oct 8 Absent Medium 〜High 370  Oblong Good
Gunma Sep 22 Absent 〜 Medium Medium 366 Globose, or Ellipsoidal Poor~Medium
Nagano 
(Suzaka) Sep 26 Absent 〜 Few High 381 Globose
Medium~Moderately 
good
Toyama Oct 15 Medium High 388  Oblong Medium~Moderately good
Ishikawa 
(Kanazawa)
Sep 17 Few － 501  Oblong Good
Ishikawa 
(Noto) Oct 17 Absent 〜 Medium － 406 Globose Good
Average or  
[Median] Oct 9 [Few]
[Medium 〜
High] 382 [Globose]
x [Medium 〜 Good]
z  See Table 1 for trait evaluation









Flesh firmness  
(lbs) Texture
Hokkaido 
(Sapporo) Few at stem cavity －
y Absent Absent 14.5 Medium
Hokkaido 
(Naganuma)
Absent 〜 Few at 
stem cavity － Absent 〜 Few Absent 15.3 Medium
Aomori Few 〜 Medium at stem cavity Medium Absent Absent 15.4 Medium
Iwate 
(Morioka)
Absent 〜 Few at 






Few 〜 Medium at 
stem cavity Weak Medium
Absent 〜
Few
13.7 Medium 〜 Good





Absent 〜 Few at 
stem cavity
Weak 〜
Medium Absent Absent 15.4 Medium
Akita 
(Kazuno)
Absent 〜 Few at 
stem cavity
Weak 〜















14.7 Moderately poor~ Medium
Fukushima 
(Aizubange)
Few 〜 Medium at 
the side － Absent Absent 14.9
Poor~ 
Moderately poor




Tochigi Medium at stem cavity and calyx end Weak 〜 Strong Absent Absent 14.5 Medium
Gunma Few 〜 Medium at stem cavity － Absent Absent 17.0 Medium 〜 Good
Nagano 
(Suzaka)
Few 〜 Medium at 










Few at stem cavity － Absent Absent 13.5 Moderately good
Ishikawa 




Average or  




z  See Table 1 for trait evaluation















Shelf life  
(days)
Duration of  
storage (days)
Hokkaido 





High 14.2 0.42 Medium 〜 Sweet 33.8 － 60 <




high 15.0 0.23 Sweet 65.2 10 〜 14 60 〜 90
Iwate 
(Kitakami)
High 13.9 0.25 Medium 〜 Sweet 55.6 － 60
Miyagi Moderately 
low 〜 High 13.9 0.30 Sweet 46.3 － －
Akita 
(Yokote) Medium 13.9 0.27
Medium 〜
Moderately sweet
51.9 12 < －
Akita 
(Kazuno)
High 12.8 0.36 Medium 〜 Sweet 35.6 － －
Yamagata High 14.6 0.26 Medium 〜 Sweet 56.2 － －
Fukushima 





(Aizubange) Medium 14.3 0.27 Medium 〜 Sweet 53.0 － －




Tochigi High 12.2 0.27 Moderately sweet
〜 Sweet 
45.2 － －




(Suzaka) Medium 13.4 0.27 Medium 〜 Sweet 49.6 － －






Medium 14.5 0.36 Moderately acid 40.3 － －
Ishikawa 











z  See Table 1 for trait evaluation












秋田，山形で 4 月上旬，それ以外の地域では 3 月中旬















Table 7. Characteristics of 'Morinokagayaki'  compared with those of 'Fuji' in the National Trial (2006–2008).
Cultivar Tree vigor Number of spurs
Number of axillary 
flower buds
Date of bud 
burst










Vigorous］ ［Medium］ ［Medium］ Apr 3 May 8 Nov 13
［Absent 〜
Few］
Significance y ** * **
z  ［］:Median.
y  NS, *, and ** Non-significant, significant at P ≦ 0.05, and significant at P ≦ 0.01, respectively, in two-way 
analysis of variance for quantitative traits.
Table 7. Continued.
Cultivar Productivity Mean fruit  
weight (g)
Fruit shape Uniformity of fruit




Morinokagayaki［Medium 〜High］z 382 ［Globose］
［Medium
〜 Good］ 











Significance y  **
z  ［］:Median.
y  NS, *, and ** Non-significant, significant at P ≦ 0.05, and significant at P ≦ 0.01, respectively, in two-way 
analysis of variance for quantitative traits.
Table 7. Continued.

















14.8 ［Medium］ ［High］ 15.0 0.40 37.8
Significance y NS ** ** **
z  ［］:Median.
y  NS, *, and ** Non-significant, significant at P ≦ 0.05, and significant at P ≦ 0.01, respectively, in two-way 















































場所で 0.30	 g/100	ml 以下となり，北海道や東北地方北
満開日は，北海道で 5 月中旬〜下旬，東北地方で 5
月上旬〜中旬，それ以外の地域では 4月下旬〜 5 月上















果実重は，場所により 225	g から 501	g まで変動した．























果肉の硬度は，ほとんどの場所で 13.5 〜 17.0	lbs の範





















































〜甘」が 4 場所，「甘」が 3 場所，「やや酸」が 1 場所






日持ち性については，10 日ないし 10 〜 14 日，冷蔵












































Fig. 4  C o m p a r i s o n  o f  m e a n  s o l u b l e  s o l i d s 
concentration at various regions in the 
National Trial between ‘Morinokagayaki’ and 
‘Fuji’．
Error bars indicate ± 1 SD. Different letters indicate 
significant differences among regions at	P	≦	0.05, as 
determined using LSD test for ‘Fuji’．NS and * 
indicate non-significant or significant differences, 
respectively, at	P	≦ 0.05, in t-tests between cultivars 

































Table 8. Resistance of 'Morinokagayaki' to Alternaria leaf spot and Scab.
Expeiment station Disease Cultivar































leaf spot Morinokagayaki 154 11.7 a 2.2 
x a 15 - 0 0 x
Tsugaru 154 3.0 a 0.5 a 20 - 0 0
Fuji 161 18.2 a 3.1 a 20 - 38.7 a 8.4 a
Starking 
Delicious 159 50.9 b 11.4 b 20 - 92.3 b 43.6 b
Significance w * * ** **
Hokkaido Central 
Agr. Exp. Stn. Scab Morinokagayaki 229 1.1 0.4 
v - 3 - + u
Tsugaru 294 2.4 0.9 - 2 - +
Fuji 279 7.2 3.2 - 2 - ＋
Sansa 311 0.0 0.0 - 2 - ±
Significance w NS NS
z Alternaria leaf spot: average of 2003–2007, scab: average of 2004–2008. 
y Alternaria leaf spot: average of 2004–2008, scab: average of 2004–2008. 
x  Disease severity index of Alternaria leaf spot: ∑(Index of infection  × Number of infected leaves)/(6 × Number of determined or 
tested leaves) × 100.  
Indices of infection classified by the number of sporulating lesions per leaf: 0, no visible symptons; 1, 1–5 lesions; 2, 6–10 lesions; 3, 
11–30 lesions; 4, 31–50 lesions; 5, over 51 lesions; 6, high incidence of disease with defoliation.
w  NS, *, and ** Non-significant, significant at P ≦ 0.05, and significant at P ≦ 0.01, respectively,  by non-parametric multiple 
comparison test according to Steel-Dwass. Different letters indicate significant difference at P ≦ 0.05 or 0.01.
v  Disease severity index of Scab: ∑(Index of infection  × Number of infected leaves)/(3 × Number of determined leaves) × 100.  
Indices of infection classified by the ratio of sporulating area per leaf: 0, no visible symptons; 1, 1–25 %; 2, 26–50 %; 3, 51–100 %.
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である．2002 年から「リンゴ盛岡 63 号」の系統名を
付けてリンゴ第 5回系統適応性検定試験に追加系統と
して供試し，13 道県 17 カ所の公立試験研究機関，北
海道農業研究センターと果樹研究所リンゴ研究拠点に












下旬，関東地方北部や長野県では 9月下旬〜 10 月中
旬であり，‘ふじ’より 30 日以上早かった．生産力は
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Fig.	2	Fruit	of	‘Morinokagayaki’.		
Fig.	3	Bearing	tree	of	‘Morinokagayaki’	on	JM1	(7	years	old).	
